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DQGVHUYLFHVKDVEHHQIORXULVKLQJDURXQGWKHZRUOGLQUHFHQW\HDUV$LUEQE8EHUDQG/\IWDUH
H[DPSOHVRIWKHVHNLQGVRIFROODERUDWLYHFRQVXPSWLRQV\VWHPV$LUEQELVRQHRIWKHPRVW
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EXWDOVRIURPFRPPHUFLDODQGUHOLJLRXVVHDVRQVHJ&KULVWPDVDQG(DVWHUKROLGD\VWKDWDIIHFW
WRXULVWV¶GHFLVLRQPDNLQJDQGWKXVWKHUHYHQXHRIWRXULVPDQGKRVSLWDOLW\VHUYLFHV5RVVHOOyDQG
6DQVy7KHHIILFLHQF\RIWRXULVPVHUYLFHVFDQEHGHFUHDVHGZKHQODUJHPDVVHVRIWRXULVWV
DUHFRQFHQWUDWHGDWDGHVWLQDWLRQGXULQJDEULHIµSHDN¶VHDVRQDQGOLWWOHWRXULVWDFWLYLW\RFFXUV
GXULQJWKHUHVWRIWKH\HDU/LPDQG0F$OHHU2YHUWRXULVPDQGUHYHQXHLQVWDELOLW\
LQIOXHQFHORFDOFRPPXQLWLHV¶SHUFHSWLRQVDQGDWWLWXGHVWRZDUGWKHWRXULVPLQGXVWU\0DWHYDQG
$VVHQRYD:HEHUHWDO
7RXULVPUHVHDUFKW\SLFDOO\IRFXVHVRQDQDO\VLVRIWKHGLVWULEXWLRQRILPEDODQFHVRID
VSHFLILFIHDWXUHHJQXPEHURI$LUEQEJXHVWVGXULQJDVSDQRIWLPHWRSUHGLFWWKHIXWXUH
SDWWHUQVRIWKHJLYHQIHDWXUH)RULQVWDQFH0HUNHUWDQG:HEEHUUHSRUWDUHPDUNDEOH
VHDVRQDOIOXFWXDWLRQLQERWKWKHVHDWIDFWRURIWKHDYHUDJHIOLJKWDQGWKHSULFHRIWLFNHWVZKLFK
GHPRQVWUDWHVWKHLPSDFWRIVHDVRQDOLW\RQFRPPHUFLDODLUOLQHV'LIIHUHQWWLPHVHULHVPHWKRGV
KDYHEHHQXVHGWRPHDVXUHWKHLPSDFWVRIVHDVRQDOLW\)RUH[DPSOHLQVHYHUDOVWXGLHV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FRHIILFLHQWEDVHGRQVHDVRQDOUHYHQXHSDWWHUQVERWKKRVWVDQGJXHVWVZLOOSD\OHVVWD[LQORZ
VHDVRQVZKLFKUHVXOWVLQORZHUSULFHVDQGUHGLVWULEXWLRQRIWRXULVWIORZVWKURXJKRXWWKH\HDUDV
ZHOODVPRUHVXVWDLQDEOHUHYHQXHIRUKRVWV+HQFHWKLVVWXG\FDQEHXVHGDVDJXLGHOLQHE\ERWK
$LUEQEKRVWVDQGSROLF\PDNHUVZRUOGZLGHWRHPSOR\DVHDVRQDOWD[DVDQDGDSWLYHVWUDWHJ\WR
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$LUEQELVDSULYDWHO\RZQHGUHQWDOZHEVLWHWKDWSURYLGHVDSHHUWRSHHUSODWIRUPIRULQGLYLGXDOV
WRUHQWURRPVIODWVDSDUWPHQWVYLOODVDQGRWKHUWHPSRUDU\DFFRPPRGDWLRQVDWDZLGHUDQJHRI
SULFHV+RZHYHUWKHUHLVFULWLFLVPRIWKHFRPPHUFLDOXVHRI$LUEQEE\SURSHUW\RZQHUVDQG
ODQGORUGVZKLFKPD\DIIHFWORFDOKRXVLQJPDUNHWVXQIDYRUDEO\WKURXJKLQFUHDVLQJUHQWDOIHHV
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$LUEQELVYDOXHGDW86ELOOLRQDVRI
DVLJQLILFDQWLQFUHDVHUHODWLYHWR86ELOOLRQ/RFN$LUEQEKRVWVVKDUH
XQRFFXSLHGURRPVDQGSURSHUWLHVZLWKWUDYHOOHUVWRJHQHUDWHLQFRPH,QUHWXUQJXHVWVEHQHILW
IURPFKHDSHUDFFRPPRGDWLRQVDJUHDWHUGHJUHHRIFKRLFHORZHUFRPPLVVLRQIHHVSHUFHQWWR
SHUFHQWDQGJUHDWHUIOH[LELOLW\ZLWKUHJDUGVWRUHVHUYDWLRQVFKHGXOLQJ=HNDQRYLF.RURQD
DQG*U]XQRY
,QFRPSDULQJ$LUEQEWRKRWHOVWKHDYHUDJHQLJKWO\UDWHIRU$LUEQEORGJLQJLQ%RVWRQZDV
SHUFHQWOHVVWKDQWKHDYHUDJHQLJKWO\UDWHIRUDKRWHOURRPLQ0RUHRYHUWRXULVWVZKR
VWD\LQ$LUEQEDFFRPPRGDWLRQVDSSUHFLDWHWKHRSSRUWXQLW\WRH[SHULHQFHWKHORFDOFXOWXUHE\
VWD\LQJLQDSODFHOLNHKRPHOLYLQJOLNHDORFDODQGSDUWLFLSDWLQJLQORFDOHYHQWVDQGDFWLYLWLHV
0DOD]L]LHWDO6RFLDOLQWHJUDWLRQHFRQRPLFJDLQVDQGHQMR\PHQWRIWKHORFDODFWLYLWLHV
DUHDPRQJWKHLQGLYLGXDOV¶PRWLYDWLRQWRXVHGLJLWDOVKDULQJHFRQRP\SODWIRUPV+DPDULHWDO

$LUEQE¶VEHQHILWVDUHQRWOLPLWHGWRWKHKRVWVDQGJXHVWVORFDOFRPPXQLWLHVDQG
JRYHUQPHQWDOERGLHVFDQDSSUHFLDWHGLIIHUHQWIXQFWLRQVRIWKLVVKDULQJSODWIRUP+RQJDQG/HH
=HUYDVHWDO)RUH[DPSOHWKH6RXWK.RUHDQJRYHUQPHQWLPSOHPHQWHGDWD[IUHH
SROLF\IRUSHHUWRSHHUDFFRPPRGDWLRQSODWIRUPVLQFOXGLQJ$LUEQEGXULQJWKH:LQWHU
2O\PSLFVWRIXUQLVKDFFRPPRGDWLRQVIRUPLOOLRQYLVLWRUV$LUEQEKDVDFRQVLGHUDEOH
HFRQRPLFLPSDFWRQORFDOFRPPXQLWLHVUHVHDUFKVXJJHVWVORFDOHFRQRPLFERRPVFDXVHGE\
JXHVWV¶GD\WLPHVSHQGLQJDWORFDOEXVLQHVVHV.DSODQDQG1DGOHU,QDGGLWLRQWRWKHVRFLDO
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DQGHFRQRPLFLPSDFWVRI$LUEQEKRPHVKDULQJKDVHQYLURQPHQWDOEHQHILWVDVZHOO&RPSDULQJ
WKHHQYLURQPHQWDOLPSDFWVRI$LUEQEORGJLQJVDQGKRWHOVLQ1RUWK$PHULFDDQG(XURSH$LUEQE
FODLPVLWSURYLGHVPRUHHQYLURQPHQWDOO\VXVWDLQDEOHDFFRPPRGDWLRQV$LUEQE$LUEQE
SURSHUWLHVWHQGWREHDVVRFLDWHGZLWKOHVVZDVWHDQGHQHUJ\DQGZDWHUXVDJHSHUJXHVWWKDQKRWHOV
ZKLFKFRUUHVSRQGVWRORZHUJUHHQKRXVHJDVHPLVVLRQV$LUEQE0LGJHWWHWDO
7KHGHJUHHWRZKLFK$LUEQESRWHQWLDOO\WKUHDWHQVWKHKRWHOLQGXVWU\LVWKHVXEMHFWRI
VFKRODUO\GHEDWH=HUYDVHWDODUWLFXODWHGWKDWDVKRWHOVPXVWFRPSO\ZLWKYDULRXV
UHJXODWLRQVDQGREOLJDWLRQVVXFKDVREWDLQLQJSHUPLVVLRQVIRU]RQLQJFRGHVDQGILUHFRGHV
LQVXUDQFHUHTXLUHPHQWVVDIHW\LQVSHFWLRQVDQGFLW\DQGVWDWHRFFXSDQF\WD[HV$LUEQEKDV
FRPSDUDWLYHDGYDQWDJHV7KH\DUJXHGWKDWWKHIDVWJURZLQJQXPEHURI$LUEQEOLVWLQJVDQGJXHVWV
QHJDWLYHO\DIIHFWHGKRWHOUHYHQXHVLQ7H[DV$QRWKHUVWXG\IRXQGWKDW$LUEQEPLWLJDWHVSUHPLXP
SULFHVDWKRWHOVDQGGHFUHDVHVLQKRWHOV¶DYHUDJHGDLO\URRPUDWHVGXULQJSHDNVHDVRQV/DQHDQG
:RRGZRUWK'RJUXHWDODOVRVKRZHGWKDWJURZWKLQ$LUEQEVXSSO\QHJDWLYHO\
LQIOXHQFHGSHUIRUPDQFHPHWULFVLHURRPUHYHQXHVDYHUDJHGDLO\UDWHVDQGRFFXSDQF\UDWHVRI
WHQPDMRU86KRWHOPDUNHWV,QFRQWUDVW&KRLHWDODQG+D\ZRRGHWDO
FRQWHQGHGWKDW$LUEQEJURZWKGRHVQRWDIIHFWWKHKRWHOLQGXVWU\+DYLQJVDLGWKDWFXUUHQWDQG
IXWXUHLPSDFWVRI$LUEQEDVDQH[WUHPHO\IOH[LEOHDQGG\QDPLFDFFRPPRGDWLRQSURYLGHUFDQQRW
EHQHJOHFWHG'RJUXHWDO+D\ZRRGHWDO
$LUEQEKRVWVFDQPDNHWKRXVDQGVRIEHGVDYDLODEOHWKURXJKRXWWKHZRUOGZLWKRXW
H[WHQVLYHSODQQLQJSHUPLWVDQGLQVRPHFDVHVWD[HV*DUFtD+HUQiQGH]HWDO*RRGZLQ
+HQFHWKHIOH[LELOLW\RI$LUEQE¶VSHHUWRSHHUVWUXFWXUHDOORZVXVHUVRIWKHSODWIRUPWR
UHVSRQGZHOOWRWKHVHDVRQDOFKDQJHVRIGHPDQGSDWWHUQHJUDLVLQJUDWHVGXULQJSRSXODUHYHQWV
DQGVXPPHUDQGZLQWHUKROLGD\V8QOLNH$LUEQEKRVWVZKRQRUPDOO\GRQRWKDYHWRGHDOZLWK
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WKHFRPSOLFDWHGSURFHVVDQGOHJDOFRVWVRIUXQQLQJDEXVLQHVVKRWHOLHUVPXVWSD\KLJKHUFDSLWDO
DQGIL[HGFRVWVVXFKDVZDJHVWRHPSOR\HHVHPSOR\HHV¶KHDOWKSUHPLXPVPDUNHWLQJ
FRPPXQLFDWLRQVDQG\HDUO\PDLQWHQDQFHIHHVWKDWDUHQRWUHODWHGWRWKHQXPEHURIJXHVWVRU
VDOHVUHYHQXH=HUYDVHWDO
$VGLVFXVVHGHDUOLHUKRWHOVKDYHPRUHOLPLWHGSRZHUWRTXLFNO\FKDQJHSULFHVDQG
UHDOORFDWHUHVRXUFHVGXULQJSHULRGVRISHDNGHPDQG=HUYDVHWDO+RZHYHUWKHSRWHQWLDO
LPSDFWVRI$LUEQEORGJLQJVRQORFDOKRWHOV¶UHYHQXHGLIIHUEDVHGRQWKHLUJHRJUDSKLFDOSUR[LPLW\
UHODWLYHVHUYLFHTXDOLW\DQGSULFH=HUYDVHWDO1RQHWKHOHVVDSUHFLVHFRPSDULVRQLV
GLIILFXOWDVKRWHOV¶UHYHQXHFDQEHDIIHFWHGE\QXPHURXVIDFWRUV)RUH[DPSOHWKHQXPEHURI
JXHVWVLQFHUWDLQKRWHOVGHSHQGVKHDYLO\RQWKHVHDVRQDVZHOODVWKHIDFWRUVQRWHGDERYH,Q
DGGLWLRQWRVHDVRQDOFKDQJHVLQWKHZHDWKHUYDULRXVVRFLDODQGFXOWXUDOKROLGD\VFDQDIIHFWWKH
QXPEHURIYLVLWRUVWRDJLYHQGHVWLQDWLRQ7KHVHLPEDODQFHVFDOOHGVHDVRQDOLW\E\%XWOHU
FDQLQIOXHQFHWKHQXPEHURIWRXULVWVWKHW\SHVRIWRXULVWVDQGWKHPRQH\VSHQWE\WRXULVWVDWWKDW
GHVWLQDWLRQ
$LUEQEDQGWD[DWLRQ
$LUEQEKDVJURZQUDSLGO\LQUHFHQW\HDUV+RZHYHUWKHSODWIRUPFXUUHQWO\IDFHVKHDGZLQGVIURP
VRPHODQGORUGV¶FRDOLWLRQVDQGKRWHOLQGXVWU\LQVLGHUVZKRFULWLFLVH$LUEQEIRULWVDELOLW\WR
FLUFXPYHQWWKHHVWDEOLVKHGUXOHVDQGUHJXODWLRQV=HUYDVHWDO8]XQFDDQG%RUOHQJKL
LQGLFDWHWKDWPRUHUXOHVDQGDOHJLWLPDWHOHJDOIUDPHZRUNZRXOGLQFUHDVHWKHVKRUWWHUP
DFFRPPRGDWLRQVXSSO\E\GHFUHDVLQJWKHXQFHUWDLQWLHVVXUURXQGLQJWKHOHJDOLVVXHVLQGLJLWDO
VKDULQJHFRQRP\SODWIRUPV:LWKWKLVUHDOLVDWLRQ$LUEQEKDVEHJXQWRQRWLI\DOOLWVXVHUVDERXW
UHOHYDQWUHJXODWLRQVDQGOHJLVODWLRQVLQWKHDUHDWKH\RSHUDWH$LUEQEVHUYLFHVDUHDYDLODEOHLQ
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KXQGUHGVRIFRXQWULHVDQGFLWLHVDQG$LUEQEVKRXOGZRUNFROODERUDWLYHO\ZLWKORFDODXWKRULWLHV
DQGKRVWVWRSURYLGHGHWDLOHGOHJDOJXLGDQFHWRKRVWVXVLQJLWVSODWIRUP.DSODQ
7D[DWLRQLVRQHRIWKHUHJXODWRU\DSSURDFKHVWKDWSROLF\PDNHUVDSSO\WRGLJLWDOSODWIRUP
EXVLQHVVHV'DYLGVRQDQG,QIUDQFD5DQFKRUGiV,QOLJKWRIWKHORZHUFRVWV
DVVRFLDWHGZLWKWKHHPHUJHQWSHHUWRSHHUORGJLQJVHFWRUWZRJHQHUDOWD[DWLRQVFKHPHVDUH
SURSRVHGIRUSODWIRUPVOLNH$LUEQE$LUEQEE7KHILUVWLVOHY\LQJDVHUYLFHIHHRQERWK
JXHVWVDQGKRVWV$LUEQEHDUQVSHUFHQWWRSHUFHQWIURPJXHVWVIRUHDFKUHVHUYDWLRQ²WKH
SUHFLVHUDWHYDULHVEDVHGRQWKHOHQJWKRIVWD\²DQGSHUFHQWIURPKRVWV$OWHUQDWLYHO\
JRYHUQPHQWVFDQDOVRLPSRVHDORFDOWD[RQWKHVHUYLFH)RUH[DPSOH$LUEQEKRVWV¶UHYHQXHLQ
VRPH86ORFDOLWLHVFDQEHVXEMHFWWRLQFRPHWD[HV$LUEQEUHSRUWVLQIRUPDWLRQRQ86KRVWV
ZKRVHJURVVLQFRPHLVPRUHWKDQDQGZKRVHWUDQVDFWLRQVSHU\HDUWRWDOPRUHWKDQWR
WKH,QWHUQDO5HYHQXH6HUYLFH$LUEQEE$LUEQEFXUUHQWO\FROOHFWVWD[HVIURPKRVWVLQ
FHUWDLQFLWLHV)RULQVWDQFHKRVWVFROOHFWLYHO\SD\PRUHWKDQPLOOLRQLQRFFXSDQF\WD[LQ
1HZ<RUN&LW\$LUEQEDOVRKDVDJUHHGWRFROOHFWORGJLQJWD[HVIURPXVHUVLQ3RUWODQG1MXV

$FFRUGLQJWRWD[LQIRUPDWLRQSURYLGHGE\WKH0DVVDFKXVHWWV'HSDUWPHQWRI5HYHQXH
'25$LUEQEKRWHOVORGJLQJKRXVHVDQGPRWHOVPXVWSD\DURRPRFFXSDQF\H[FLVHWD[
RISHUFHQWIRUDQ\UHQWHGURRPZLWKDUDWHRIPRUHWKDQSHUQLJKW&LWLHVDQGWRZQVLQ
0DVVDFKXVHWWVLPSRVHDGGLWLRQDOORFDOURRPRFFXSDQF\H[FLVHWD[HV)RUH[DPSOHWKLVH[FLVHWD[
LVSHUFHQWLQ%RVWRQ$WD[UDWHRISHUFHQWLVDOVROHYLHGWRSURYLGHFRQYHQWLRQFHQWUH
IXQGLQJLQWKHFLWLHVRI%RVWRQ:RUFHVWHU&DPEULGJH6SULQJILHOG:HVW6SULQJILHOGDQG
&KLFRSHH7KXV$LUEQEKRVWVLQWKHVHFLWLHVPXVWSD\DWRWDORISHUFHQWWD[IRUHDFKURRP
UHQWHGIRUPRUHWKDQSHUQLJKW,QVXP$LUEQEKRVWVFDQIDFHVLJQLILFDQWOLDELOLW\ZKHQD
 ?

IL[HGUDWHWD[LVOHYLHGRQWKHLULQFRPH$OWKRXJKDXWKRULWLHVDOUHDG\PRQLWRUDQGWUDFN$LUEQE
PHPEHUV¶ILQDQFLDODFWLYLWLHVE\LPSRVLQJDVHUYLFHIHHRUIL[HGUDWHLQFRPHWD[LQVRPH
ORFDOLWLHVDPRUHIOH[LEOHWD[DWLRQV\VWHPFDQDLGJRYHUQPHQWVWRUHJXODWHDQGH[HUFLVHRYHUVLJKW
RYHU$LUEQEKRVWV+RVWVDOVRVWDQGWREHQHILWLIWKHWD[DWLRQV\VWHPHQVXUHVVXVWDLQDELOLW\RI
WKHLUUHYHQXHV
6HDVRQDOLW\LQWRXULVP
7DFNOLQJWKHFKDOOHQJHVRIVHDVRQDOLW\LVDQLPSRUWDQWDQGXQGHUUHVHDUFKHGWRSLFLQWRXULVP
VFKRODUVKLS%DURQ&RPPRQVDQG3DJH6HDVRQDOLW\LVGHILQHGLQUHODWLRQWR
WRXULVPDV³WKHWHQGHQF\RIWRXULVWIORZVWREHFRPHFRQFHQWUDWHGLQWRUHODWLYHO\VKRUWSHULRGVRI
WKH\HDU´$OOFRFN%RZLHHWDOQRWHGWKDW³LUUHJXODUGHPDQGFDQEH
GHVFULEHGLQKRVSLWDOLW\PDUNHWVDVWKHVHDVRQDOLW\RIGHPDQG´7KHOLWHUDWXUHSURYLGHVHYLGHQFH
WKDWWKHEHKDYLRXURIWRXULVWVLVDIIHFWHGVLJQLILFDQWO\E\FOLPDWHDQGZHDWKHU/LHWDOD
E2O\DDQG$OLSRXU2O\DHWDO5LGGHUVWDDWHWDO
2YHUWRXULVPFDXVHGE\VHDVRQDOLW\KDVQHJDWLYHLPSDFWVRQWKHH[SHULHQFHVRIWRXULVWV
$VKZRUWKDQG7KRPDV/XQGPDUN<DFRXPLV%XWOHUVWDWHGWKDW
VHDVRQDOLW\LV³DWHPSRUDOLPEDODQFHLQWKHSKHQRPHQRQRIWRXULVPZKLFKPD\EHH[SUHVVHGLQ
WHUPVRIWKHQXPEHURIYLVLWRUVWUDIILFRQWKHKLJKZD\VHPSOR\PHQWDQGDGPLVVLRQWR
DWWUDFWLRQV´%HFDXVHWRXULVPDQGKRVSLWDOLW\ILHOGVDUHVLJQLILFDQWO\DIIHFWHGE\VHDVRQDOLW\
VHDVRQDOLW\LVRIWHQFRQVLGHUHGLQHFRQRPLFDQGILQDQFLDODVVHVVPHQWVRIWKHVHILHOGV6FRWWDQG
0F%R\OHDUJXHWKDWVHDVRQDOLW\FDQKDPSHUWKHRYHUDOODELOLW\RIWKHWRXULVPLQGXVWU\WR
JHQHUDWHVXVWDLQDEOHUHYHQXH7KHRYHUXVHDQGXQGHUXVHRIIDFLOLWLHVRFFXUULQJLQSHDNDQGRII
VHDVRQVUHVSHFWLYHO\PD\DOVRUHVXOWLQLQHIILFLHQFLHVLQVHUYLFHRSHUDWLRQV*HW]DQG1LOVVRQ
3HJJHWDODQGHFRQRPLFGHYHORSPHQW:LOOLDPVDQG6KDZ
 ?

$LUEQELVUHJDUGHGDVRQHRIWKHVWLPXODWRUVRIRYHUWRXULVPDWDJLYHQGHVWLQDWLRQ7KH
DIIRUGDELOLW\DQGDYDLODELOLW\RI$LUEQEDWWUDFWPRUHSHRSOHWRDGHVWLQDWLRQZKRDUHLQWHUHVWHGLQ
UHQWLQJDFFRPPRGDWLRQXVLQJ$LUEQE*DUFtD+HUQiQGH]HWDO*RRGZLQ
6HDVRQDOLW\FDXVHVYDULRXVFRPSOLFDWLRQVLQWRXULVPSODQQLQJDQGPDQDJHPHQWHVSHFLDOO\LQ
IUDJLOHQDWXUDOHQYLURQPHQWVH[SRVHGWRKLJKWRXULVWWUDIILFLQSHDNVHDVRQV/LDQG6ULQLYDVDQ
:HDYHUDQG2SSHUPDQQ:DWHUDQGDLUSROOXWLRQWUDIILFFRQJHVWLRQVDIHW\DQG
VHFXULW\LVVXHVDQGQHJDWLYHHIIHFWVRQUHVLGHQWV¶ZHOOEHLQJDUHDIHZEXUGHQVWKDWODUJH
QXPEHUVRIWRXULVWVFDQSODFHRQORFDOFRPPXQLWLHVGXULQJUHODWLYHO\VKRUWSHULRGVRISHDNWUDIILF
OLNHKROLGD\V&XFFLDDQG5L]]R0DUWtQ0DUWtQHWDO6DVWUHHWDO,QVXP
SUREOHPVVWHPPLQJIURPVHDVRQDOLW\DIIHFWERWKWKHORFDOHQYLURQPHQWDQGUHVLGHQWV¶GDLO\OLYHV
'HHU\HWDO
6HDVRQDOLW\LVVXFKDQLPSRUWDQW\HWXQGHUUHVHDUFKHGLVVXHLQWRXULVPDQGKRVSLWDOLW\
PDQDJHPHQWWKDWERWKWKHSULYDWHDQGSXEOLFVHFWRUVDUHVHHNLQJDGDSWLYHVWUDWHJLHVWRWDFNOHWKH
SUREOHPVLWFDQFDXVH9HUJRUL,QWKLVYHLQ/LDQG6ULQLYDVDQSURSRVHGVXSSO\
DQGGHPDQGVLGHVWUDWHJLHVVXFKDVGLVWULEXWLRQRIWKHGHPDQGEHWZHHQRIIVHDVRQVDQGSHDN
VHDVRQVDQGUHGLVWULEXWLRQRIWKHVXSSO\IURPDSHDNVHDVRQWRDORZVHDVRQ0DUNHWLQJDQG
SURPRWLRQDOSUDFWLFHVVXFKDVSULFLQJDQGWD[LQGXFHPHQWVHUYLFHSHUVRQDOLVDWLRQDQG
GLYHUVLILFDWLRQRISURGXFWVDQGVHUYLFHVKDYHEHHQVXJJHVWHGWRHQFRXUDJHWRXULVWVWRWUDYHO
GXULQJRIIVHDVRQV&RQQHOOHWDO5RWDULVDQG&DUUR]]R
,QOLQHZLWKHFRORJLFDOPRGHUQLVDWLRQWKHRU\2O\DSURSRVHGDQDWXUHEDVHG
VROXWLRQWRGHYHORSDUHFUHDWLRQPDQDJHPHQWFDOHQGDUWKDWKHOSVGHFHQWUDOLVDWLRQRIWRXULVP
DFWLYLWLHVRQD0HGLWHUUDQHDQLVODQGDQGUHGLVWULEXWLRQVRIWRXULVPIORZVWKURXJKRXWWKH\HDU$
VHDVRQDOWD[V\VWHPPD\RIIHUSRVLWLYHHFRQRPLFHQYLURQPHQWDODQGVRFLDOEHQHILWVWRD
 ? ?

GHVWLQDWLRQE\WDNLQJVHDVRQDOLW\LQWRDFFRXQWWRFUHDWHDWD[SODQ$VHDVRQDOWD[V\VWHPDVD
VXVWDLQDEOHSROLF\FRXOGUHVXOWLQUHGLVWULEXWLQJWRXULVPIORZVWKURXJKRXWWKH\HDUZKLFKLV
SDUWLFXODUO\LPSRUWDQWLQIUDJLOHGHVWLQDWLRQV
7KHRU\RIWD[SODQQLQJ
7KHUHDUHVHYHUDOWKHRULHVVXFKDVWKHWKHRU\RIWD[SODQQLQJ+RIIPDQDQGWKHWKHRU\RI
WD[UHIRUP)HOGVWHLQWKDWH[SODLQZK\WD[UHIRUPLVLPSHUDWLYH7KHWKHRU\RIWD[
SODQQLQJSRVWXODWHVWKDWLPSURSHUPDQDJHPHQWRIDWD[V\VWHPPD\KDYHDQHJDWLYHLPSDFWRQ
LQGLYLGXDOWD[SD\HUV+RIIPDQ7KLVVWXG\XVHVWKHWKHRU\RIWD[SODQQLQJDVDFRUHWKHRU\
WRVXSSRUWWKHGHYHORSPHQWRIDVHDVRQDOWD[V\VWHP$FFRUGLQJWRWKHILUVWWHQHWRIWKHWKHRU\RI
WD[SODQQLQJWKHFRQFHSWRIIOH[LELOLW\VKRXOGDOVREHHPERGLHGLQWKHRULJLQDOWD[SODQ,WVWDWHV
WKDWDWD[SODQVKRXOGEHDEOHWR³EHPRGLILHGLQDFFRUGDQFHZLWKFKDQJHVLQWKHWD[ODZV
EXVLQHVVFRQGLWLRQVRUWKHPRWLYDWLRQVRIWKHWD[SD\HU´+RIIPDQ1RWRQO\WKH
EDVLFSODQPD\QHHGPRGLILFDWLRQEXWDOVRSRVVLEOHDOWHUQDWLYHVVKRXOGEHLQFRUSRUDWHG
$OWKRXJKDVHUYLFHIHHRUIL[HGUDWHLQFRPHWD[LVDSSOLHGWR$LUEQELQPDQ\SODFHVDPRUH
IOH[LEOHWD[DWLRQV\VWHPFRQVLGHULQJWKHVHDVRQDOSDWWHUQRIWKHKRVWV¶UHYHQXHZRXOGDLG
JRYHUQPHQWVWRUHJXODWH$LUEQESURSHUO\
3ROLF\PDNHUVQRUPDOO\FRQVLGHUWKHXWLOLW\RIFRQVXPHUVHJKRVWVDQGWRXULVWVDQG
QHJDWLYHH[WHUQDOLWLHVRIVHDVRQDOLW\LHVRFLDODQGHQYLURQPHQWDOFRVWVLQSODQQLQJWRPLWLJDWH
VHDVRQDOLW\&HOOLQLDQG5L]]R'LVWULEXWLQJWRXULVWVWKURXJKRXWD\HDUDQGWDFNOLQJ
VHDVRQDOLW\FDQIDYRXUDEO\DIIHFWFRQJHVWLRQDQGXQGHUXWLOLVDWLRQRIFDSDFLW\ZKLFKOHDGWR
HQKDQFHPHQWRIWKHTXDOLW\RIWRXULVWH[SHULHQFHVDVZHOODVWKHZHOOEHLQJRIFLWL]HQV&RQQHOOHW
DO7KHDFWLRQVDOVRSURYLGHSHDFHRIPLQGWRDOOVWDNHKROGHUVWKDWWKHWD[V\VWHPLV
IOH[LEOHHQRXJKWRLQFRUSRUDWHVRFLDOSROLWLFDOHFRQRPLFDQGHQYLURQPHQWDOFRQGLWLRQVLQ
 ? ?

VKDULQJHFRQRP\EXVLQHVVHVDQGVHUYLFHV)URPWKHKRVWSHUVSHFWLYHEHFDXVHWKHQXPEHURILGOH
URRPVLQRIIVHDVRQVZLOOEHGHFUHDVHGWKHDOWHUQDWLYHWD[SODQSURYLGHVDQLQFHQWLYHIRU
VXVWDLQDEOHUHYHQXHRYHUD\HDU
0HWKRGRORJ\
7KLVVWXG\H[DPLQHVDFWLYH$LUEQEOLVWLQJVLQ%RVWRQ0DVVDFKXVHWWVEHWZHHQ$SULO
DQG0DUFK:HXVHGOLVWLQJGDWDIURP$LU'1$WKDWSURYLGHVVKRUWWHUPYDFDWLRQUHQWDO
GDWDDQGDQDO\WLFVUHODWHGWRPRUHWKDQPLOOLRQOLVWLQJVLQPDUNHWVJOREDOO\7KH
FODVVLILFDWLRQLQFOXGHVVKDUHGURRPSULYDWHURRPVWXGLRRQHURRPWZRURRPVWKUHHURRPVDQG
RUPRUHURRPV7KHPRQWKO\UHYHQXHRIHDFKORGJLQJLVXVHGWRFDOFXODWHDVHDVRQDOLQGH[
WKURXJKWKHPRYLQJDYHUDJHDSSURDFK)RUPXODVDQG7KHVHDVRQDOLQGH[LVWKHQDSSOLHGWR
PRGLI\WKHFRPPRQIL[HGWD[UDWH)RUPXOD$IWHUZDUGVDVHDVRQDOWD[UDWHLVFRPSXWHGIRU
$LUEQEKRVWVE\PXOWLSO\LQJWKHPRGLILHGIL[HGWD[UDWHE\WKHVHDVRQDOWD[FRHIILFLHQW)RUPXOD
1H[WWZRVHWVRIUHYHQXHDUHFDOFXODWHGE\GHGXFWLQJWKHIL[HGWD[UDWHDQGWKHPRGLILHGWD[
UDWHIURPWKHWRWDOUHYHQXH$PHDQVFRPSDULVRQWHVWLHWWHVWLVXVHGWRFRPSDUHKRVW
UHYHQXHVZLWKDQGZLWKRXWWKHVHDVRQDOWD[VWUDWHJ\7KHVHSURFHGXUHVDUHH[SODLQHGLQGHWDLO
EHORZ
7KHPRYLQJDYHUDJHWHFKQLTXHVKRZVWKHWUHQGDQGUHFXUUHQWFRPSRQHQWVRIVHULHV
%DUURZ2QHDVVXPSWLRQLVWKDWWKHVHDVRQDOSDWWHUQVUHPDLQFRQVWDQW\HDUWR\HDU
)ROORZLQJ/LPDQG0F$OHHUWKHILUVWVWHSLVWRFDOFXODWHWKHIRXUFHQWUHGPRYLQJ
DYHUDJHVXVLQJ)RUPXOD
ܯܣ௧ ൌ ଵ଼ ൈ ሾ ௧ܻାଶ ൅  ? ൈ ? ௧ܻାଶି௞ଷ௞ୀଵ ൅ ௧ܻିଶሿ  )RUPXOD
 ? ?

ZKHUHܯܣ௧LVWKHFHQWUHGPRYLQJDYHUDJHRIWKHKRVWV¶UHYHQXHIRUVHDVRQݐ
௧ܻLVWKHUHYHQXHLQVHDVRQݐ
NLVWKHQXPEHURIODJV
7KHFHQWUHGPRYLQJDYHUDJHRI$LUEQEKRVWV¶UHYHQXHLQ%RVWRQLVFDOFXODWHGIRUGDWD
REWDLQHGIRUWKHSHULRG$SULO±0DUFK$FFRUGLQJWR$LUEQEOLVWLQJV¶FDWHJRULHV
GDWDLQFOXGHVKDUHGURRPVSULYDWHURRPVDQGµHQWLUHSODFH¶ORGJLQJVVWXGLRVDQGRQHWRIRXU
EHGURRPDSDUWPHQWV*HQHUDOO\WKHDYHUDJHUHYHQXHRIWKHKRVWVGLVSOD\VVHDVRQDOSDWWHUQV
5HYHQXHULVHVVORZO\WRLWVKLJKHVWSRLQWLQ2FWREHUEXWGHFUHDVHVGUDPDWLFDOO\WRDERXW
LQ)HEUXDU\DQGEHJLQVWRULVHDJDLQLQ0DUFK+RZHYHUDYHUDJHUHYHQXHGURSV
SHUFHQWLQ6HSWHPEHUGHI\LQJWKLVEURDGHUWUHQG)LJXUH
,QVHUW)LJXUHKHUH
7KHQH[WVWHSLVFDOFXODWLRQRIWKHUDWLRWRWKHPRYLQJDYHUDJH ௧ܲZKLFKLVREWDLQHGE\GLYLGLQJ
UHYHQXHE\WKHFRUUHVSRQGLQJPRYLQJDYHUDJHIRUHDFKVHDVRQDQGH[SUHVVLQJLWLQSHUFHQWDJH
IRUP)RUPXOD
௧ܲ ൌ ௒೟ெ஺೟ ൈ  ? ? ? ?  )RUPXOD
7KHUDWLRVHOLPLQDWHWKHWUHQGDQGF\FOLFDOFRPSRQHQWVZKLFKUHVXOWVLQDVHULHVWKDW
FRQWDLQVVHDVRQDODQGLUUHJXODUPRYHPHQWV7KHVHSHUFHQWDJHVQHHGWREHDUUDQJHGDFFRUGLQJWR
WKHVHDVRQVRIWKHJLYHQ\HDUV7KHQWKHDYHUDJHVRYHUDOOVHDVRQVRIWKHJLYHQ\HDUVDUH
FRPSXWHGDQGXVHGDVVHDVRQDOLQGLFHV
 ? ?

5HVXOWV
7KHVHDVRQDOLQGLFHVHVWLPDWHGIRUKRVWV¶DYHUDJHUHYHQXHLQYDULRXV$LUEQEOLVWLQJVDUHVKRZQLQ
7DEOH7KHVHDVRQDOLQGLFHVIRUVSULQJDQGVXPPHUDUHQHDUO\LGHQWLFDOZLWKYDOXHVRIDQG
UHVSHFWLYHO\
,QVHUW7DEOHKHUH
)LQDOO\DQDSSURSULDWHVHDVRQDOWD[UDWHIRUDQ$LUEQEHVWDEOLVKPHQWFDQEHGHILQHGE\ILQGLQJ
WKHPRGLILHGWD[UDWHE\DSSO\LQJWKHVHDVRQDOLW\LQGH[
ܥܶ ൌ ଵ௉೟ െ ்೑ଵ଴଴   )RUPXOD
ZKHUH&7LVWKHPRGLILHGWD[UDWH
௧ܲLVWKHUDWLRWRWKHPRYLQJDYHUDJHIRUHDFKVHDVRQ
௙ܶLVWKHIL[HGWD[UDWHRISHUFHQW
௦ܶ ൌ ܥܶ ൈ ௧ܻ   )RUPXOD
ZKHUH ௦ܶ LVWKHVHDVRQDOWD[
7RFDOFXODWHWKHUHYHQXH<VDIWHUVHDVRQDOWD[WKHVHDVRQDOWD[7VLVGHGXFWHGIURPWKH
RULJLQDOUHYHQXH<W7KHDPRXQWRIWRWDOWD[HVDQGKRVWUHYHQXHVZLWKDQGZLWKRXWWKHVHDVRQDO
WD[DUHFDOFXODWHGDQGSUHVHQWHGLQ7DEOH,WLVDVVXPHGWKDWDPRYLQJDYHUDJHPHWKRG
VDWLVIDFWRULO\H[SUHVVHVWKHWUHQGDQGF\FOLFDOFRPSRQHQWVRIWKHVHULHV7KHVHDVRQDOVWUXFWXUH
UHPDLQVFRQVWDQWIURP\HDUWR\HDUZKLFKPHDQVWKHSHDNVDQGWURXJKVJHQHUDOO\RFFXULQWKH
VDPHLQWUD\HDUSHULRGV7KHUHVXOWVVKRZWKDWKRVWVZRXOGSD\OHVVWD[DQGHDUQKLJKHU
UHYHQXHZKHQSD\LQJWKHVHDVRQDOWD[UDWHLQVWHDGRIWKHIL[HGWD[UDWHGXULQJWKH\HDU±
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+RZHYHUDQLQIHUHQWLDOVWDWLVWLFDODQDO\VLVLVQHHGHGWRWHVWZKHWKHUWKHUHLVDVLJQLILFDQW
GLIIHUHQFHEHWZHHQWKHUHYHQXHEHIRUHDQGDIWHUDSSO\LQJWKHVHDVRQDOWD[UDWH
,QVHUW7DEOHKHUH
7DEOHSUHVHQWVWKHUHVXOWVRIDWWHVWWRFRPSDUHWKHPHDQRIUHYHQXHVZLWKDQGZLWKRXW
DSSO\LQJWKHVHDVRQDOWD[UDWH7KHUHVXOWVUHYHDOWKDWUHYHQXHVZLWKDQGZLWKRXWWKHVHDVRQDOWD[
DUHVLJQLILFDQWO\GLIIHUHQWPHDQGLIIHUHQFHíSVXFKWKDWWKHPHDQRIKRVW
UHYHQXHZKHQLQFRUSRUDWLQJWKHVHDVRQDOWD[<VLVPRUHWKDQWKHPHDQRIKRVW
UHYHQXHZLWKWKHIL[HGWD[UDWH<I7KLVVLJQLILFDQWGLIIHUHQFHLQGLFDWHVWKH
IXQFWLRQDOLW\RIDVHDVRQDOWD[VWUDWHJ\DVDSROLF\WKDWFRXOGSRWHQWLDOO\LQFUHDVHWKHUHYHQXHRI
$LUEQEKRVWV
,QVHUW7DEOHKHUH
&RQFOXVLRQDQGLPSOLFDWLRQV
7RXULVPDQGKRVSLWDOLW\VHUYLFHVLQFOXGLQJSHHUWRSHHUSODWIRUPVVXFKDV$LUEQEDUHDIIHFWHG
E\VHDVRQDOLW\7KHPDLQHFRQRPLFLPSDFWVRIVHDVRQDOLW\RQERWKVXSSO\DQGGHPDQGVLGHV
LQFOXGHKLJKHUUHQWSULFHVLQVWDELOLW\RIMRESRVLWLRQVDQGYDULDWLRQLQVHUYLFHTXDOLW\2IWHQWKH
RYHUDOOHIIHFWLVQRWIDYRXUDEOHDQGRQHSRVVLEOHVROXWLRQDJDLQVWWKLVFKDOOHQJHLVSURSRVLQJ
VXVWDLQDEOHUHYHQXHPDQDJHPHQWVWUDWHJLHV$LUEQEKRVWV¶UHYHQXHPDQDJHPHQWWRDGGUHVV
VHDVRQDOLW\LVLPSRUWDQWGXHWRWKHVL]HRI$LUEQEDVDIDVWJURZLQJEXVLQHVV,QSDUWLFXODU
UHVHDUFKRQVHDVRQDOLW\LQ$LUEQELVLPSRUWDQWDVLWLVUHFRJQLVHGDVRQHRIWKHFRQWULEXWRUVWR
RYHUWRXULVPEHFDXVHRILWVVRFLDODQGHFRQRPLFEHQHILWV*DUFtD+HUQiQGH]HWDO
*RRGZLQ$V=HUYDVHWDOGLVFXVVHGWKHUHDUHGHEDWHVRQWKHODFNRIDQ
DSSURSULDWHOHJDOIUDPHZRUNIRUSHHUWRSHHUDFFRPPRGDWLRQV'UDZLQJRQWKHWKHRU\RIWD[
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SODQQLQJWKLVVWXG\FRQWULEXWHGWRWKHFXUUHQWNQRZOHGJHRIVHDVRQDOLW\DQGWKHVKDULQJHFRQRP\
E\SURSRVLQJDQDOWHUQDWLYHVWUDWHJ\WRUHIRUPWKHFXUUHQWWD[V\VWHPZKLFKLPSURYHVVXVWDLQDEOH
UHYHQXHPDQDJHPHQWRI$LUEQEKRVWV
$OWKRXJKDIL[HGWD[UDWHLVFXUUHQWO\DSSOLHGWRKRVWUHYHQXHLQVRPHDUHDVVXFKDV
%RVWRQDVHDVRQDOWD[DVDIOH[LEOHDSSURDFKFRXOGEHEHQHILFLDOWRJRYHUQPHQWVKRVWVDQGHYHQ
WRXULVWV,WDFWVDVDQLQVWUXPHQWIRUPDQDJLQJKRVWUHYHQXHVVXVWDLQDEO\DVZHOODVIRUHFDVWLQJ
DQGH[SDQGLQJRIIVHDVRQWRXULVPRUWDFNOLQJVHDVRQDOLW\LQDGHVWLQDWLRQ7KHUHVXOWVIURPDW
WHVWVKRZWKDWLQWHJUDWLRQRIVHDVRQDOLW\LQWD[SODQQLQJFRPSDUHGWRDIL[HGWD[UDWHKHOSVKRVWV
WRSD\OHVVWD[DQGHDUQDKLJKHUUHYHQXHLQDRQH\HDUSHULRG,QDFFRUGDQFHZLWK+DPDULHWDO
ZKREHOLHYHGWKDWILQDQFLDOEHQHILWVPDNH$LUEQEDSRSXODUSODWIRUPLPSURYLQJKRVW
UHYHQXHVWKURXJKDVHDVRQDOWD[V\VWHPHQFRXUDJHV$LUEQEKRVWVWRXVHDQGUHFRPPHQGWKLV
GLJLWDOVKDULQJHFRQRP\SODWIRUPDVDVHULRXVVRXUFHRILQFRPH2QWKHRWKHUKDQGOHVV
FRQJHVWLRQDWWRXULVWDWWUDFWLRQVDQGKLJKHUVHUYLFHTXDOLW\ZLOODOVRHQKDQFHWRXULVWH[SHULHQFHV
/RZHUWD[SD\PHQWVDQGKLJKHUUHYHQXHRIKRVWVPHDQWKDWORFDOJRYHUQPHQWWD[UHYHQXH
GHFUHDVHVDQGFDOFXODWLRQFRVWVRIWKHPRGLILHGDPRXQWRIWD[HVPD\EHDGGHGWRWKHWD[
HTXDWLRQ1RQHWKHOHVVLQOLQHZLWK&RQQHOOHWDOJRYHUQPHQWFDQFRPSURPLVHRQFRVWV
LQYROYHGLQWKHVHDVRQDOWD[DVLWDFWVDVDQDGDSWLYHVWUDWHJ\DJDLQVWVHDVRQDOLW\DQGKHOSVIXOILO
WKHLUFRPPLWPHQWVDQGUHVSRQVLELOLWLHVFRQFHUQLQJWKHFOLPDWHFKDQJHFULVLV$V&RQQHOOHWDO
DUJXHGLWFDQLPSURYHWKHVRFLDOZHOOEHLQJRIORFDOFRPPXQLWLHV$FFRUGLQJWRWKH
IOH[LELOLW\WHQHWRIWKHWKHRU\RIWD[SODQQLQJ+RIIPDQWKLVSROLF\SURYLGHVDQ
RSSRUWXQLW\IRUORFDODXWKRULWLHVWRFUHDWHDQH[SHFWDWLRQIRUWKHKRVWVLQWHUPVRIWKHSRVVLELOLW\
RIPRGLI\LQJWKHWD[DWLRQV\VWHPDFFRUGLQJWRHQYLURQPHQWDOHFRQRPLFVRFLDODQGSROLWLFDO
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FRQGLWLRQV6SHFLILFDOO\VPDOOFKDQJHVLQWKHWD[DWLRQV\VWHPLQFRXQWULHVOLNHWKH8QLWHG6WDWHV
PD\KDYHKXJHLPSDFWV
2WKHUDSSOLFDWLRQVRIDVHDVRQDOWD[DVDKHOSIXOVWUDWHJ\IRUVXVWDLQDEOHWRXULVP
PDQDJHPHQWLQFOXGHWKHPDQDJHPHQWRIORGJLQJIRUPHJDHYHQWVHJWKH2O\PSLFVDQG
FRQVHUYDWLRQRIKLVWRULFDODQGHFRORJLFDOWRXULVWDWWUDFWLRQVIURPGDPDJHFDXVHGE\RYHUWRXULVP
$V2O\DGLVFXVVHGE\UHGLVWULEXWLQJWRXULVPIORZVWKURXJKRXWWKH\HDUDVHDVRQDOWD[FDQ
VHUYHDVDQDWXUHEDVHGVROXWLRQWKDWGHFUHDVHVWKHLPSDFWRIWRXULVPRQIUDJLOHVLWHVVXFKDV
KLVWRULFDOODQGPDUNVDQGQDWXUDOHQYLURQPHQWVWKDWFDQEHGDPDJHGE\RYHUXVHGXULQJSHDN
GHPDQGSHULRGV*RYHUQPHQWDOERGLHVFDQVXSSRUWVXFKDGDSWLYHVWUDWHJLHVQRWRQO\WRUDLVH
SXEOLFDZDUHQHVVDERXWWKHLPSDFWRIVHDVRQDOLW\DQGFOLPDWHFKDQJHEXWDOVRWRGHPRQVWUDWH
WKH\DUHVXSSRUWLQJEXVLQHVVHVDQGVHUYLFHVWKURXJKDSSO\LQJVXFKVROXWLRQVWRHFRQRPLFDQG
HFRORJLFDOFKDOOHQJHV
7KLVVWXG\LVVXEMHFWWRVRPHOLPLWDWLRQVWKDWRIIHURSSRUWXQLWLHVIRUIXWXUHUHVHDUFK7KLV
VWXG\LVDILUVWDWWHPSWWRSURSRVHDQDGDSWLYHVWUDWHJ\DJDLQVWVHDVRQDOLW\E\GHYHORSLQJD
VHDVRQDOWD[V\VWHP:HXVHGWKHDYDLODEOHGDWDRQ$LUEQEOLVWLQJVLQ%RVWRQGXULQJDVSHFLILF
SHULRG±:HHQFRXUDJHIXWXUHUHVHDUFKWRXVHPXOWLVRXUFHGDWDIURPDZLGHUWLPH
VSDQ0RUHRYHULQWKHSUHVHQWVWXG\ZHGLVFXVVHGWKHUHYHQXHPDQDJHPHQWRI$LUEQEKRVWVLQ
DGGUHVVLQJVHDVRQDOLW\IXUWKHUVWXG\FDQLQYHVWLJDWHUHYHQXHPDQDJHPHQWRI$LUEQEDQGORFDO
DXWKRULWLHVZLWKLQWHJUDWLRQRIWKHSURSRVHGVHDVRQDOWD[VWUDWHJ\$QRWKHUSDWKZD\IRUIXWXUH
UHVHDUFKLVGHVLJQLQJWKHDUFKLWHFWXUHRIRSHUDWLRQDOLVDWLRQRIDVHDVRQDOWD[V\VWHPWKDW
GHPRQVWUDWHVGHWDLOVRIWKHFDOFXODWLRQFRVWRIWKHPRGLILHGWD[UHTXLUHGUHVRXUFHVDQG
FRRUGLQDWLRQDQGFRRSHUDWLRQEHWZHHQVWDNHKROGHUVHJORFDODXWKRULWLHVKRVWVDQG$LUEQEWR
LPSOHPHQWDQGHYDOXDWHWKLVDGDSWLYHVWUDWHJ\
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